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This is an appeal from the fourth Official Office Action, mailed 7 May 2007. The 

of Appeal was filed on 26 July 2007. 




REAL PARTY IN INTEREST 
The Real Party in Interest in the present application is Schweitzer Engineering 
Laboratories, Inc., who is assignee of the present application and which assignment has been 
recorded in the Assignment Branch at Reel 014976, Frame 0417. 

RELATED APPEALS AND INTERFERENCES 
There are no related appeals or interferences. 

STATUS OF CLAIMS 
Claims 1-3, 5-7, and 14-17 are currently present in this application. Claims 1 and 14 are 
independent. 

No claims have been allowed. 

All claims 1-3, 5-8, 10, 11, and 14-17 have been finally rejected in the fourth Official 
Office Action, and Appellant hereby appeals from such rejection of all those last mentioned 
claims. A copy of the rejected claims in numerical order and from which this appeal has been 
taken appears in the Appendix to this brief. 

STATUS OF AMENDMENTS 
One amendment has been filed on 2 June 2007and entered subsequent to the last Official 
Office Action mailed 7 May 2007 finally rejecting all claims in this application and from which 
this appeal has been taken. The amendment cancelled claims 8, 10, and 1 1, and did not amend 
any other claims. The Examiner issued an Advisory Action stating that the amendment was 
entered on 17 July 2007. As of the Amendment and Advisory Action, claims 1-3, 5-7, and 14-17 
are currently pending in the present application. 

SUMMARY OF CLAIMED SUBJECT MATTER 
The present invention is directed to a system for improving the performance of a 
distance-type protective relay for power systems. Modem protective relays include a method of 
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determining a distance to a fault on a power line based on measured voltages and currents. 
Distance relays also typically will only trip the power line if a fault is within a particular zone of 
protection. Often when the fault is near the end of the zone, the m-value (analogous to the 
distance from the relay to the fault) contains noise that make it difficult to determine whether the 
fault is within the zone. This invention increases performance by applying a filler to smooth the 
m-value in certain situations. 

Specifically, the relay includes a calculation circuit that produces a quantity (m) that is 
analogous to the distance between the relay and a fault on the power line using voltage and 
current values from the power line. A quantity (m') is applied to a distance element (Fig. 1 , item 
20) for comparison to a setting reach value for a selected zone of protection (Page 1 , lines 14- 
29). The quantity (m') is either a filtered m-value (ms) or an unfiltered m-value depending on 
the unfiltered m-value and preselected thresholds. This allows the system to generate a trip 
signal only if the calculated distance to the fault is within the zone of protection. 

The system comprises a filter circuit (Fig. 1 , item 1 8) responsive to the quantity (m) for 
filtering before the quantity (m') is applied to the distance element (20). The filter circuit (18) 
results in noise attenuation of the quantity (m) (Page 4, lines 17-22, Page 4 line 36-Page 5 line 2, 
Page 6 lines 6-18). The system also comprises a control circuit (Fig. 1, item 21) for controlling 
the application of the quantity (m') to the distance element (20) such that the filtered quantity 
(ms) is applied only when the quantity (m) is above a preselected threshold value and below 
another preselected threshold value (Page 5 line 3-Page 6 line 5, Page 7, lines 20-24). 

Accordingly, when the fault is not near the end of the protection zone, the relay does not 
apply the filter, resulting in faster tripping. Alternatively, when the fault is near the end of the 
protection zone, the relay does apply the filter which resuhs in a slower, but more accurate trip as 
it is more likely that the fauh is within the protection zone. See Page 5, lines 17-35. 

Also claimed^ is a method for selecting between applying a filtered m-value (ms) and an 
unfiltered m-value (m) to a distance element of a protective relay (Page 5, lines 10-16). The "m" 
values are analogous to a distance between the relay and a fault on the power line protected by 

' Claim 14 includes a step included on the originally-filed claim (in the Amendment of 28 December 2005), but 
henceforth left out of the claim. The step reciting "comparing the first distance value to a second percentage of the 
zone reach value to form a second binary output, the second percentage of the zone reach value less than the zone 
reach value" was not included (in strikethrough or otherwise) in any subsequent amendment, though no notice of 
noncompiiant amendment was issued to Applicant. Applicant believes that this element should still be part of claim 
14. 



Appeal.07-0822 

Last Saved 8/23/2007 8:59:00 AM 



Page 2 



Serial No. 10/695,978 



the relay. The relay includes a calculation circuit to generate the unfiltered m-value and a filter 
adapted to filter the m-value to form a filtered m-value (ms) (Page 4, lines 1 7-22, Page 4 line 36- 
Page 5 line 2, Page 6 lines 6-18). The method includes a step of comparing the unfiltered m- 
value to a threshold (Page 5 line 3-Page 6 line 5). The first threshold is a percentage of a zone 
reach value that is greater than the zone reach value (Page 7, lines 20-24). The method also 
includes a step of comparing the unfiltered m-value to a second threshold (Page 5 line 3 -Page 6 
line 5). The second threshold is another percentage of the zone reach value where this 
percentage is less than the zone reach value (Page 5 lines 25-35). 

Another step includes providing the unfiltered m-value to the distance element depending 
on the outputs of the steps of comparing the unfiltered m-value to the thresholds (Page 5 lines 
1 0-16). The filtered m-value (ms) is provided to the distance element depending on the outputs 
of the steps of comparing the unfiltered m-value to the thresholds (Page 5, lines 10-16). 

GROUNDS FOR REJECTION TO BE REVIEWED ON APPEAL 
The issue in this appeal is whether the claims on appeal, claims 1-3, 5-7, and 14-17, are 
allowable over the rejection stated in the last Official Office Action, namely whether claims 1-2 
and 6 are anticipated under 35 U.S.C. § 102(b) by the Guzman-Casillas reference (US Patent 
6,028,754) and whether claims 3, 5, 7, and 14-17 are obvious under 35 U.S.C. §103(a) over the 
Guzman-Casillas reference. 

ARGUMENT 

L The Rejection of Claims 1-2 and 6 Under 35 U.S.C. §102(b) 
Is Clear Error and Must be Reversed 

As discussed in the Summar>' above, the present invention is directed to a system for 
improving the performance of a distance-type protective relay for power systems by applying a 
filter to a quantity analogous to the distance between the relay and the fault (m) before applying 
the filtered quantity (ms) to the distance element when the quantity (m) is within preselected 
thresholds. The Guzman-Casillas reference discloses generating a quantity analogous to the 
distance between the relay and the fault (m), and applying this quantity (m) to a distance 
element. The Guzman-Cassillas reference also discloses applying an alternative to generating a 
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trip signal when the quantity (m) is within thresholds. However, the Guzman-Casillas reference 
does not teach application of a filtered quantity (ms) to a distance element. 

It is important to note that the claimed distance element is a conventional distance 
element, that is, it compares a quantity analogous to the distance between the relay and the fault 
(m') with a set reach value. In other words, the distance element compares the m-value with the 
setting reach value to determine whether the fault is within a zone of protection of the relay. The 
function of the distance element is described in the specification as "when the m' value is greater 
than the set reach value, the relay does not produce a trip signal to its associated breaker, while 
when the m' value is less than the set reach value, the distance element will produce a trip signal 
which operates the circuit breaker." Page 4 lines 29-35. As can be seen in Figure 1 , m' is either 
the filtered m-value (ms) or the unfiltered m-value. Further, as described in claim 1, the m-value 
is applied to a "distance element for comparison of said quantity with a setting reach value for a 
selected zone of protection''. Claim 1, emphasis added. Thus, the distance element claimed must 
be for comparing the quantity (m') with a setting reach value. 

The Guzman-Casillas reference does not disclose that the quantity (m) is provided to a 
filter (resulting in noise attenuation of the quantity (ms)), or a control circuit for controlling the 
application of the filtered quantity (ms) to the distance element, as claimed in claim 1 (upon 
which claims 2 and 6 depend). 

The Guzman-Casillas reference includes a zone 1 reach that is divided into sections (it is 
important to note that in the present application as claimed it is effectively divided by 
preselected thresholds, and in the Guzman-Casillas reference it is divided by calculating the 
value of the system impedance ratio, i.e. not using preselected thresholds, see column 9 lines 53- 
60). The Guzman-Casillas reference then applies the quantity (m) to the distance element to 
determine whether the quantity (m) is within the "instantaneous portion" (wherein there is no 
delay to issuing a trip signal) or whether the quantity (m) is within the "time-delayed" portion 
(wherein there is a time-delay and a smoothness determination made before issuing a trip signal). 
Guzman-Casillas Column 9 line 53-CoIumn 10 line 2. 

As mentioned above, the Guzman-Casillas reference never applies a filtered m-value (ms) 
to a distance element, so it cannot disclose a control circuit for controlling the application of the 
filtered m-value (ms) to the distance element, as claimed in claim 1 of the present application. 
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The system and method disclosed in the Guzman-Casillas reference can be explained 
using the figures therein. Figure 6 is a diagram of the transient detection circuit. The Examiner 
basis her argument on the fact that one of the inputs into comparator 72 is a filter. Nonetheless, 
the output of that comparator (presumably a "filtered" output) is never applied to a distance 
element, nor can it be applied to a distance element following Figure 6 of the Guzman-Casillas 
reference or its accompanying description. The distance element is shown as comparator 76 to 
which the inputs are the m-value (such as the m-value for a fault between phases a and b as 
shown) and the Zone 1 value. This comparator (along with similar comparators for the other 
phases) is the only item in this figure that could be a distance element within the meaning of 
claim 1 . If the m-value is within the Zone 1 (smaller than the Zone 1 value) then a high value is 
produced (mABl) and applied to AND gate 74 along with the ''filtered" output from comparator 
72. In parallel, these comparators work to determine 1) whether the m-value has settled 
acceptably and 2) whether the m-value (mab in this case, which is not a filtered m-value) is 
within a zone of protection. This does not disclose that a filtered m-value (presumably an output 
from comparator 72) is ever, or can be ever, applied to a distance element (such as comparator 
76) because these comparators work in parallel, and no output of one is an input to another. 

Further, the method described in the Guzman-Casillas reference is illustrated in Figure 9. 
As can be clearly seen in Figure 9, the Zone 1 is divided into "instantaneous" and "time-delayed" 
portions using (instead of preselected thresholds) a calculated SIR in step 120, The m-value is 
then calculated in step 126. The m-value (unfiltered) is applied to a decision block 130 of 
whether it is within the new ("instantaneous") zone in step 130. This can be a distance element 
within the meaning of claim 1 . If the m-value is within the "instantaneous" zone, then a trip 
command is generated in step 132. Otherwise, the m-value (unfiltered) is applied to a second 
distance element in decision block 134 where it is determined whether the m-value (unfiltered) is 
within Zone 1 . If not, the method ends. If it is, a time delay is started in 136, and while the time 
delay is running, a smoothness determination is made in 140. Even if this smoothness 
determination and/or time delay are interpreted to be a "filter" and its output is interpreted to be a 
"filtered m-value" within the meaning of claim 1 (to which Applicant does not concede), that 
output is never applied to a distance element. There are no lines leading from this step 140 to 
either of the decision blocks 130 or 134. If the smoothness criteria are met or the timer runs out, 
then a trip command is generated. Otherwise the process ends. 
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Step 132 of the Guzman-Casillas reference (Figure 9) is not a distance element, but is 
instead a step showing that "the circuit breaker for the system is tripped". See Guzman-Casillas 
Column 11, lines 7-8. Guzman-Casillas does not disclose that step 132 is a distance element. 

Further, even if step 132 were interpreted as being a "distance element" it would not be a 
"distance element" within the limitations of claim 1 because it is not "for comparison of said 
quantity [m'] with a setting reach value for a selected zone of protection" as required by claim 1. 
The inputs to step 132 are binary ("yes" or "no") results of decisions 130, 138, and 140. These 
binaries are not a "quantity analogous to the distance between the relay and a fault on the power 
line". To disclose the claimed distance element, step 132 would need one input of a setting reach 
value (which the Guzman-Casillas reference has not disclosed) and another input as a "quantity 
analogous to the distance between the relay and a fault on the power line" (which the Guzman 
Casillas reference has not disclosed). 

Instead, the Guzman-Casillas reference teaches that the "quantity analogous to the 
distance between the relay and a fault on the power line" is applied to decision blocks 130 and/or 
134 (distance elements). If the quantity is determined to be within an "instantaneous" zone, then 
a trip command (step 1 32) is issued. If the quantity is determined to be within the setting reach 
but outside of the "instantaneous" zone, then a time delay (step 136) is started and a smoothness 
determination (step 140) is made. Once the smoothness requirement is met or the time delay is 
elapsed and the quantity is still within the setting reach, then a trip command (step 132) is issued 
without applying or deciding to apply a filtered m-value to any distance element. 

Applicant puts forth that the Guzman-Casillas reference does not disclose a filter as 
claimed in claim 1 in that neither the smoothness determination of step 140 nor the comparator 
72 are fihers resulting in noise attenuation of the quantity (as claimed in claim 1) because their 
output is not a noise attenuated m-value, but is instead a binary (1 or 0) value indicative of 
whether the m-value has smoothed. Further, the time delay is also not a filter resulting in noise 
attenuation of the m-value (as claimed in claim 1) because the output is not a noise attenuated m- 
value, bit instead a binary (1 or 0) value indicative of whether the time has elapsed in step 138. 

Applicant further puts forth that the Guzman-Casillas reference does not disclose a 
control circuit wherein the filtered quantity is applied only when the quantity is above a 
preselected first threshold value and below a preselected second threshold value. The "threshold 
values" of the Guzman-Casillas reference are calculated by the system (as opposed to being 
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preselected) based on the source-to-line impedance ratio (SIR, also referred to as system 
impedance ratio). The SIR is calculated by the system based on the Zone 1 reach impedance and 
the source impedance. Column 9 lines 53-60, and Column 10, lines 30-35, 

Accordingly, several elements and limitations are not taught by the Guzman-Casillas 
reference. Claim 1 cannot be anticipated by the Guzman-Casillas reference. 

2. The Rejection of Claims 3, 5, 7, and 14-17 Under 35 U.S.C. §103(a) 

Is Clear Error and Must be Reversed 

As to claims 3, 5, and 7, these are all dependent on claim 1 . As described above, there 
are several limitations of claim 1 that are neither taught nor disclosed by the cited art references. 
The Guzman-Casillas reference is the only reference cited against these claims. Because there 
are limitations in independent claim 1 and all claims that depend thereon (including claims 3, 5, 
and 7), these claims are not obvious in light of the cited art references. 

As to claims 14-17, claim 14 is independent, and claims 16-17 depend thereon. As 
described above, claim 14 is drawn toward a method for selecting between application of an 
unfiltered m-value and a filtered m-value (ms ) provided to a distance element of a protective 
relay. One step in the method requires providing a filtered m-value (ms) to the distance element 
when certain conditions are met. 

As described above, the Guzman-Casillas reference teaches applying an m-value to a 
distance element, but does not teach or suggest applying a filtered m-value to a distance element. 
The items and steps that are possible distance elements as described in the Guzman-Casillas 
reference include comparator 76 of Figure 6 and steps 130 and 134 of Figure 9. As described 
above, the Guzman-Casillas reference nowhere teaches or suggests that an input to any of these 
distance elements is a filtered m-value. 

Because there is at least one step that is neither taught nor suggested by the single 
reference cited against claim 14, this claim and all claims that depend thereon are not obvious in 
light of the reference cited. 
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CONCLUSIONS 



Thus, even when the cited reference that has been relied upon in the rejection of the 
claims is fully considered, several of the important features of the claimed system and method of 
the present invention are still missing. These include: 

A. A system for improving the performance of a distance-type relay comprising: a 
control circuit for controlling the application of the filtered quantity to the 
distance element. 

B. The system as described in A, further comprising a filter circuit responsive to said 
quantity before the quantity is applied to the distance element, resulting in noise 
attenuation of the quantity. 

C. The system as described in A, wherein the filtered quantity is applied to the 
distance element only when said quantity is above a preselected first threshold 
and below a preselected second threshold value. 

D. A method for selecting between one of an unfiltered m-value and a filtered m- 
value provided to a distance element of a protective relay providing protection for 
a transmission line of a power system, the method comprising the step of 
providing the filtered m-value to the distance element. 

For the above reasons, it is respectfully submitted that the rejection of all of the claims 
here on appeal, claims 1-3, 5-7, and 14-17, must be reversed. 



Respectfully submitted, 



Date: 23 August 2007 




David Mundt, Reg. No. 41,207 

Cook, Alex, McFarron, Manzo, 



Cummings & Mehler, Ltd. 
200 West Adams Street 
Suite 2850 

Chicago, Illinois 60606 
(312) 984-0144 (Telephone) 
(312) 984-0146 (Facsimile) 



Appeal.07-0822 

Last Saved 8/23/2007 9:20:00 AM 



Pages 



CLAIMS APPENDIX 



Appeal.07-0822 

Last Saved 8/23/2007 8:59:00 AM 



1 . (Rejected) A system for improving the performance of a distance-type protective relay 
for power systems, wherein the relay includes a calculation circuit responsive to voltage and 
current values from the power line to produce a quantity analogous to the distance between the 
relay and a fault on the power line, wherein the quantity is applied to a distance element for 
comparison of said quantity with a setting reach value for a selected zone of protection, the 
system comprising: 

a filter circuit responsive to said quantity for filtering said quantity before the 
quantity is applied to the distance element, resuhing in noise attenuation of the quantity; 
and 

a control circuit for controlling the application of the filtered quantity to the 
distance element such that the filtered quantity is applied only when said quantity is 
above a preselected first threshold value and below a preselected second threshold value. 

2. (Rejected) The system of claim 1, wherein the preselected first threshold value is a 

selected percentage of the setting reach value. 

3. (Rejected) The system of claim 2, wherein the selected percentage is 100% minus an 
error of the system plus 5% for the relay. 

4. (Canceled) 

5. (Rejected) The system of clairn 2, wherein the selected percentage is approximately 

92%. 
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6. (Rejected) The system of claim 1, further comprising a circuit for pre-charging the 
filter to the preselected second threshold value when said quantity decreases to the preselected 
second threshold value from said high value, in response to a fauh. 

7. (Rejected) The system of claim 1, wherein the preselected second threshold value is 
approximately four times the setting reach value. 

8. (Canceled) 

9. (Canceled) 

10. (Canceled) 

11. (Canceled) 

12. (Canceled) 

13. (Canceled) 

14. (Rejected) A method for selecting between one of an unfiltered m value and a 
filtered m value provided to a distance element of a protective relay providing protection for a 
transmission line of a power system, the protective relay including a calculation circuit adapted 
to provide the unfiltered m value indicative of a distance between the protective relay and a fault. 
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and a filter adapted to filter the unfiltered m value to form the filtered m value, the method 
comprising: 

comparing the unfiltered m value to a first percentage of a zone reach value to 
form a first binary output, the first percentage of the zone reach value greater than the 
zone reach value; 

comparing the first distance value to a second percentage of the zone reach value 
to form a second binary output, the second percentage of the zone reach value less than 
the zone reach value 

providing the unfiltered m value to the distance element when the first binary 
output comprises a low binary value or when the second binary output comprises a high 
binary value; and 

providing the filtered m value to the distance element when the first binary output 
comprises a high binary value and the second binary output comprises a low binary 
value. 

15. (Rejected) The method of claim 14, wherein the first binary output has a binary high 
value when the first percentage of the zone reach value is greater than the unfiltered m value, and 
has a binary low value when the first percentage of the zone reach value is less than the 
unfiltered m value, and wherein the second binary output has a binary high value when the 
second percentage of the zone reach value is greater than the unfiltered m value, and has a binary 
low value when the second percentage of the zone reach value is less than the unfiltered m value. 
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16. (Rejected) The method of claim 14, wherein the filter is charged immediately after 
the unfihered m value is equal to or less than the first percentage of the zone reach value, the 
unfiltered m value equaling the first percentage of the preselected setting indicating an 

occurrence of a fault in the transmission line. 

17. (Rejected) The method of claim 14, wherein the filter operation is defined by ms^.,, 

18. (Canceled) 

19. (Canceled) 
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